Previous studies have shown that Erythrina lysistemon (Leguminosae) elaborates erythrinaline alkaloids, some of which are distributed in several parts of this plant [1, 2] . The other major group of compounds is the flavonoids, especially prenylated ones, and these compounds are prevalent in the stem and root bark [3, 4] . The extracts from this plant have been used in traditional medicine and have also shown antiviral, anticancer, and cytotoxic activities [4, 5] .
The present paper reports on the non-erythrina alkaloid contents of Erythrina lysistemon and their lethality against brine shrimp, radical scavenging ability and antimicrobial activities. Three new compounds, 4',7-dihydroxy-2 '' ,2 '' -dimethylpyrano [5 '' ,6 '' :5,6 ]-isoflavone (1), (7E) (8,2')-3,7,9,5',9'pentahydroxy-4,4'-dimethoxyneolign-7-ene (2), the first neolignan in the genus Erythrina, and (9E,11Z) 14-hydroxyoctadecan-9,11-dienoic acid (3), have been isolated from this plant. These have been obtained along with other known compounds including the flavonoids daidzein (4), genistein (5) , wighteone (6), 4',5,7-trihydroxy-6-(2 '' -hydroxy-3 ''methylbut-3 '' -enyl)isoflavone (7) , alpumisoflavone (8) , derrone (9), 6,8-di-prenylgenistein (10) , erysenegalensein E (11), lysistisoflavone
[isoerysenegalensein E] (12), 2',5,7-trihydroxy-4'methoxy-5-prenyl isoflavanone (13) , apigenin (14) , liquitirigenin (15) , medicarpin (16) phaseollidin (17), cristacarpin (18), sandwicensin (19), 2,4,4'trihydroxychalcone (20) . The other non-flavonoid compounds isolated were caffeic acid (21), coumaric acid 4-glucoside (22), octadecanyl (E) ferulate (23), 3-methoxy-α,β-dihydrocoumaric acid (24), coumaric acid (25), the isoquinoline alkaloid precursor norprotosinomenine (26), the indole alkaloid hypophorine (27), 4-hydroxy-3-methoxybenzaldehyde (28), 4-hydroxy-3-methoxybenzoic acid (29) and inositol (30). Some of these compounds have shown high lethality against brine shrimps, strong radical scavenging ability against DPPH, and antifungal activity against the yeast Candida mycoderma. Weak activity has also been exhibited against the Gram-negative bacteria (Escherichia coli) and moderate activity against Gram-positive bacteria (Bacillus subtilis and Staphylococcus aureus).
The twig (ethyl acetate) and stem wood (chloroform) extracts of E. lysistemon were worked up as shown in the experimental to give compounds 1 and 8, and 2 and 3, respectively. Compound 1 exhibited a peak at m/z 336.1 in its EIMS spectrum and displayed 20 non-equivalent carbon signals in the 13 C-NMR spectrum and a molecular formula C 20 H 16 O 5 was suggested. The 1 H-and 13 C-NMR spectra showed signals at δ H 7.94 (1H, s; δ C 152.9) interpretive of H-2 proton and C-2 carbon resonance of isoflavone [6] [7] [8] . The peak at 270 nm in the UV (MeOH) spectrum was assigned to the benzoyl moiety (A-ring) of the isoflavone. The 1 H-NMR spectrum of this compound further displayed an AA'BB' spin system 7.36 (2H, d, J = 8.6 Hz) and 6.90 (2H, d, J = 8.6 Hz), which was associated with a 4'-hydroxyl substituted ring B of an isoflavonoid. The presence of a dimethylpyrano ring moiety was shown in the same spectrum by the signals [δ H 5.60 (1H, d, J = 10.1 Hz, H-3 '' ), 6.69 (1H, d, J = 10.1 Hz, H-4 '' ) and 1.45 (6H, s, 2 x Me). The 13 C-NMR spectrum displayed signals at δ C 128.6 (C-3 '' ), 115.7 (C-4 '' ), 78.4 (C-2 '' ) and 28.5 (C-2 '' Me) representing this group. This was supported by the EIMS spectrum which exhibited a fragment ion peak at m/z 321 [M-CH 3 ] + , showing a loss of methyl group and typical of 2,2-dimethylchromenes [9] . The 1 H-and 13 C NMR spectra for this compound compared well with those of co-isolated compound 8 [5, 10] . In the HMBC spectrum the H-4 '' signal at δ H 6.69 correlated with the carbon signals at 159.8 (C-7), 156.8 (C-5) and 105.8 (C-6) while the H-8 (δ H 6.90) proton correlated with C-7 and C-9 (δ C 157.7) revealing that the prenyl unit is cyclized either over 7-OH or 5-OH. The absence of the chelated C-5 hydroxyl proton signal (spectrum run in CDCl 3 ) indicated that the prenyl group was cyclized to the C-5 OH group rather than the C-7 OH, group whereas in 8, a chelated hydroxyl signal was observed. In addition, a bathochromic shift of +5 nm was also observed in the NaOAc UV spectrum of 1, indicating a free 7-OH [6] . Total assignment for this compound was accomplished by a close examination of the HMBC and HMQC spectra. This data enabled compound 1 to be identified as 4,7-dihydroxy-2 '' , 2 '' -dimethylpyrano [5 '' ,6 '' :5,6]-isoflavone.
Compound 2 did not show the parent ion [M] + peak expected at m/z 376 both in its ESI-MS or EIMS but that for the [M-H 2 O] + ion, at m/z 358 in its EIMS, observed as the base peak. This is probably due to the fact that the OH group at C-7' was easily lost to give a conjugated olefin fragment ion. Its 13 C-NMR spectrum exhibited 20 carbon signals, which were distinguished as two methoxy, two oxymethylene and nine methine (one oxymethine). The following signals were observed, δ the HMBC spectrum. These observations revealed the existence of a second phenylpropanoid system whose C 3 side chain was hydroxylated at positions C-1' and 3' and its C-2' attached to the aromatic ring of the first ArC 3 system. Intense fragment ion peaks at m/z 151 and 180 representing cleavage that gives Figure 2 . Compound 2 was, from these observations, identified as (7'E) (8,2')-3,5',7,9,9'-pentahydroxy-4,4'-dimethoxyneolign-7'ene.
Compound 3 was obtained as an oily substance from the stem wood of E. lysistemon. Its 13 C-NMR data showed eighteen signals out of which one was methyl, eleven were methylenes and five were methines. The EIMS spectrum showed a molecular ion, [M] + , peak at m/z 296. from the diene moiety. The data available enabled the identification of 3 as (9E,11Z) 14-hydroxyoctadecan-9,11-dienoic acid.
The crude extracts and the pure compounds were subjected to lethality test using brine shrimps. All the crude extracts (results not shown) also showed appreciable activity with the methanol extract of the leaves showing the highest activity (LD 50 23.9 ppm). The pterocarpans showed high activities against the shrimps with compounds 17 and 19 giving LD 50 values of 6.9 and 4.7 ppm respectively (Table 4) , activity higher than those of the standards used. The isoflavones also showed relatively high toxicity with compounds 1, 5, 8, 10 and 12 giving LD 50 values lower than 25 ppm, while the benzoic acid derivative 29 giving an LD 50 value of 17.8 ppm. It is from this extract that the pterocarpan 17, that showed high activity, and the isoflavones were isolated.
The radical scavenging activities of the crude extracts and isolated compounds were assessed using 2,2-Diphenyl-1-picrylhydrazyl (DPPH). To establish the level of activity of a given sample, a plot was made of absorbance versus concentration (in μg/ml). The concentration of a sample at which the absorbance at 517 nm decreases to half its initial value was taken as the IC 50 value of the sample and ascorbic acid was used as a standard. The methanol extract of the leaves showed the greatest radical scavenging activity (Table 3 ) among all tested extracts and of all the isoflavonoids tested (1, 4-11,13) , only 5 and 10 showed activity (after 48 hours). The pterocarpans showed relatively higher radical scavenging ability compared to the isoflavones and two of these, phaseollidin (17) and cristacarpin (18) were fast acting showing activity within 30 minutes. It seems that the presence of a free 9-hydroxy in the pterocarpan nucleus is important for radical scavenging activity. The neolignan 2 and benzylisoquinoline alkaloid 26 exhibited the highest activities with IC 50 values comparable to or noting that the pterocarpans [16] [17] [18] [19] , and compounds better than those of the standard (Table 3 ). It is worth 2 and 26 were all isolated from the methanol extract of the leaves and hence the moderate activity of the latter 
Extraction and Isolation
Twigs: Powdered (0.6 kg) material was extracted in EtOAc and the solvent removed in vacuo to give 12 g of dark green material. This extract was subjected to column chromatography (CC) eluting with nhex/CHCl 3 followed by CHCl 3 /MeOH mixtures, with increasing polarities, to give 30 fractions (ca 50 ml) which were combined into six combined fractions A to G, based on TLC profile. CC of fraction B (eluted with 4% MeOH/CHCl 3 , 1.5 g) and preparative TLC [PTLC] (1:99 MeOH/CHCl 3 ) followed gel filtration (GF, Sephadex LH-20, 1:1 CHCl 3 /MeOH) gave 1 (20 mg) and 8 (7 mg). Compounds 10 (7 mg), 11 (5 mg) and 12 (4 mg) were obtained from the 1:49 MeOH/CHCl 3 eluted fraction (40 mg) through multiple developments on prep-TLC (1:99 MeOH/CHCl 3 ) and cleaning using Sephadex LH-20. Compound 7 (11 mg) was obtained from the fraction eluted with 1:9 MeOH/CHCl 3 .
Leaves: Powered material (1.9 kg) was extracted successively with CHCl 3 and MeOH, then evaporated in vacuo to give, respectively 50 and 28 g of green material. The chloroform extract was separated using a combination of vacuum liquid chromatography (VLC), GF and PTLC to give 17 (14 mg) and 6 (31 mg). The methanol extract was also subjected to flash chromatography (FC) followed by crystallization to yield 26 (14 mg) and 30 (40 mg).
Stem wood:
Powdered material (1.8 kg) was extracted successively with EtOAc and MeOH to give 10.5 g and 40.9 g, respectively, of light brown material. CC on the EtOAc extract followed by repeated GF gave 3 (50 mg) and 5 (7 mg) crystallized out of the solution. FC of the MeOH extract followed by a combination of CC, GF and PTLC gave 19 (16 mg), 2 (21 mg), 24 (7 mg), and 28 (11 mg), 15 (5 mg), 16 (8 mg) , 20 (17 mg) and 18 (21 mg).
Stem bark:
Powdered stem bark material (1.2 kg) was CHCl 3 extracted giving 50 g of dark green material, which was CC and GF to give 23 (34 mg). Further purification by CC and PTLC of remaining fractions gave 9 (7 mg) and 13 (30 mg).
Flowers: FC of the butanol extract (50 g) of the flowers followed by CC and PLC yielded 14 (15 mg), 25 (11 mg), 21 (300 mg), 22 (860 mg) and 27 (34 mg).
Pods: Repeated CC of the methanol extract of the pods (42 g) followed by PTLC and GF gave 4 (24 mg). 
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